Objective: The aim was to detect the expression of PR and CD146 in paraffin-embedded tissue sections of endometrioid adenocarcinoma by using QDs double-labeling immunofluorescence, and evaluate the applied value of QDs double-labeling immunofluorescence in endometrioid adenocarcinoma. Methods: To detect the expression of PR and CD146 on 140 cases of paraffin-embedded tissue sections of endometrioid adenocarcinoma by using QDS double-labeling immunofluorescence. Results: The co-expression of PR and CD146 in the endometrioid adenocarcinoma can be detected by QDs doublelabeling immunofluorescence, and there was no correlation between them (P > 0.05). Conclusion: QDs double-labeling immunofluorescence can detect the localization and co-expression of PR and CD146 in the endometrioid adenocarcinoma.
Introduction
Endometrioid adenocarcinoma (endometrioid adenocarcinoma) is the most common pathological type of endometrial cancer. Because trend of increasing incidence of endometrioid adenocarcinoma among young patients has been observed in recent years, thus current treatments are focused on the fertility preservation in young patients with endometrioid adenocarcinoma. Although progesterone therapy may allow some progestrone receptor (PR)-positive patients to retain fertility, there is still no effective method to preserve fertility for the patients with PR-negative tumors. CD146 (cluster of differentiation 146, CD146) is a cell adhesion molecule and belongs to the immunoglobulin superfamily. It has been confirmed that CD146 was highly expressed in a variety of malignant tumors, and was related to poor prognosis of the tumors. Yan et al found that CD146 expressed highly in endometrioid adenocarcinoma, and the expression of CD146 was positively correlated with histological grade of endometrioid adenocarcinoma, depth of myometrial invasion, suggesting that CD146 can be used as a potential marker for diagnosis of endometrioid adenocarcinoma [1] . At present, it has been reported that the antibodies against CD146 can inhibit the tumor growth.
Fluorescent semiconductor nanoparticles-Quantum dots (QDs) are composed by elements of type II-VI or III-V with a general size between 1 -100 nm, and emit fluorescence under stimulation. Because of this unique photophysical property, it begins to be applied in immunofluorescence analysis and achieved promising results. It currently has become a powerful tool for biomedical labeling and optical imaging.
In present study, we detected the expression of PR and CD146 on paraffin-embedded tissue sections by using QDs with different wavelengths (605 nm and 525 nm) and evaluated the effect of QDs based double-labeling immunofluorescence assay.
Materials and Methods

Source of Clinical Specimens
Specimens of 140 female patients (mean age, 48.1 ± 7.5 years) with endometrioid adenocarcinoma were collected from the First Affiliated Hospital of Yangtze University. The specimen collection was approved by the Ethics Committee of Yangtze University and informed consent was obtained from all subjects. These patients did not receive hormone, chemotherapy, radiotherapy and other treatments before sample collection. All specimens were reexamined by an experienced pathologist.
Reagent
Rabbit anti-human CD146 monoclonal antibody was purchased from Bejing Golden Bridge Biotechnology Co., Ltd. Mouse anti-human PR antibody was purchased from DAKO, QDs double-labeling immunofluorescence kit (QDs-SA-525 nm + QDs-goat anti-rabbit IgG-605 nm) was purchased from Wuhan Jiayuan Quantum Dots Co., Ltd.
Expression Detection of PR and CD146 Using QDs Double-Labeling Immunofluorescence
Firstly, the paraffin-embedded tissue slice (4 μm) was prepared and followed by deparaffinization, hydration and antigen retrieval. The section was blocked with 2% BSA for 2 h at 37˚C, and incubated with solution containing rabbit anti-human CD146 (1:50 dilution) and mouse anti-human PR antibody (dilution 1: 400) for 2 h at 37˚C in a humidified box. After washing the sample three times with PBS-T (5 min for each wash), the biotinylated goat anti-mouse IgG (1:300 dilution) was added and incubated for 45 min at 37˚C in a humidified box, then washed three times with PBST. After that, the solution containing quantum dot-SA complex (1:30 dilution) and quantum dot-goat anti-rabbit IgG complex was dropped and incubated 2 h at 37˚C., and then the sample was washed three times with PBS-T (5 min/wash), followed by twice TBS wash (5 min/wash). Finally the section was sealed with buffered glycerol sealing agent and observed under a fluorescence microscope (Olympus). QDs-SA-525-labeled antigen was shown with green fluorescence signal, while QDs-goat anti-rabbit IgG-605-labeled antigen was shown with red fluorescence signal.
Result
The showed negative for both PR and CD146 expression, and there was no correlation between them (P > 0.05) ( Table 1) .
When the localization of PR and CD146 is same or close, the Nuance FX multispectral imaging system can be used to unmix each signal, which can remove the autofluorescence of the tissue and improve the signal-to-noise ratio of the image. Figure 1(B) showed a co-expression image of PR and CD146 without tissue background, C showed single image of PR expression, and D was an image of the single CD146 expression. Compared with A, the signal-to-noise ratio of the images was significantly improved after removing the autofluorescence of tissue background. Using the Nuance FX multispectral imaging system, we can also transform the intensity of the subjective fluorescence signal into an accurate
spectral signal, and also analyze the strength of their expression and co-expression by quantitatively calculating the content of the regions. We further quantified the whole spectrum. In the labeled region, the PR region signal was 37,960, the total signal was 3,297,159; the CD146 region signal was 26,866 and the total signal was 2,069,452 (Table 2 ).
Discussion
The correct diagnosis and classification of tumors is the basis for effective indi- QDs, thus reducing the quantum yield [8] .
In sum, although QDs have its unique advantages, there are also some shortcomings. Thus it is important to solve the existing problems when we utilize its advantages to work for us at the same time, and further making the QDs better for us to use.
